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(54) [fgni©£»] a^ceiiJR^M^ttBa^s^uxx^^w^A 



(57) imm 

. 5 — 2 OTfc K) . W^-k^MitfO . 0 2 — 
IW^SSefflBR?) o . 7 5%lilTT*D, $£>tcAH<o 

mm^m^ymghfcmm^ o c m-mTT'& s ; 



(2) 

1 

[ it mm i] ^<ha/b2 mizLtomax u x 
sf^wsgd (jam) tmmm&t (um) torn 

ffi t / d # 0 . 5 — 2 0 T*£> 9 , tt^-fr^TMw** 0 . 

0 2—1. 5mm%~Cfo <0 . AJKSHt#^-45SBt 

jfifflBR««. £§§8ffl»?> 0.75 XVXYXh 0 . $ £ K 
ABO^H^RIt 5 V yl&fMKHRtf 20cm-' JilTT" 10 

[ff^II 2 ] A/B/C(0 3 JBJ^UifiDStJB 

3 jumT** i t £*5MSi:-$-S lf$£ 1 tfEifccOJ&^fE 

$r^£ fc ffli ^Sif :38H 1 Xii 2 tlE«co8IMIEIi 
Mttffl— ttErejWS^ U xx -f/k:? 4 )V A . 

[If ^11 4] AS^HWS^R**5 0 07Tffl9/mm 20 

tfE*£oa£MfE«IM#M-WIEfa«Jf 'Jxxf;^ * 
/PA 0 

i . o mm%arxh &zt t-th mm 1 -4 
t -r s msm 1 - 5 ^uw*>tra8<oaEsoeii«#ffl 30 

7 ] A/It R«Wwi«1-**»rtW*JK 'J x 

. 0 X 1 0 8 Q ■ cm*if|T'^ 
Sit t 5 1 - 6 O^ix^lEtK^St 

mmmikm—mi\mm# u xxt^ 7 * ^a . 

*lffi*#7 0 0 0#*)ST'*^ l Ti;^#1tt^Slf*Jl 

1 - 7 <7)^-rtL3&H:IEiK^?l*.IE®^#:ffl-Wffil^Wii 
^ l Jxxf;l'7'f;l'A 5 

[|f*ifl9] AK»)lMJlMIE#i^*fflt;ffl^^ti^ 40 

as$m#m—wmftWB# v xxf^7 < /pa . 

[If^if 1 0 ] f y^;HBiJS» v t Rf -Tffl t 
ffl ^ 6 ft £ i t £ mk t -r 6 If *a 1 - 9 « v vfti 3&h; 

A. 

[000 1] 

\m,Mt° >J xxf/1^7 * /LA tRW* i> «0T* 0 » 50 
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A«?¥Mffi^lE«ffi#:fflc0<-X7 * /1A LTJifJS 
[0002] 

!E«iiSft#3ai&;hX^* (Mta. 8-682 

ft , BHCf^M , * ? Jims . %t>{z*? >vwm^ t # 

<,zi>m*%&mmz-t>tix%tz. i*«2iii»z 
wffiiBj^yxxf-^^ ^/PAtcfev^-c. iiiicoi,^f 

tffoZ> (Mil»i¥2-7 74 3 1^«) . 3 6 
tc. ^yxxf/1'7 ^ ;l^A<7)^< t tM-H^Tk^ttx 

ixT^S M¥l-2 6 338^«) . 

[0003] 

tit Ott. WAttfcWv^'WCiBJi.S-fr* 

WAttfc* 4 fc ^ 3 IBIS*** -5 fc . 
[0004] **>4RIHiflC*JPBiil^ ftttfg 

i 3 ^^iEiimffl-«iffii*imJi*f y ixf^7 ^ ^ 

[0005] 

w$smm#mrm&Mim#v 17^7 ^ ;vmz. 
4?&<bi>A/B2 mpxtcomm 7 * jv^xh ~> x . is 
mm? ovj±<n— jjcom (ah> «o«7hii (AJit^- 

4) t-ft^rS*t&^i§ffiS : fWF*&ftgd (jum) k« 
SJP^t (jum) tcOM^t/d^'O . 5 — 2 0T* 
0 s ef^^fiw^'O . 0 2—1. 5MM.%X'$> *) , 

0. 035^m2rffi^ &g9a/Bkff* ^®«<7) 0 . 

7 5%JiLT*c& o . § ^^zAmcomrn^RMy^y^g 

itmW 20cm-' ISITC* ^iMitU* 



(3) 

3 

£>3rft. 

[0 0 0 6] J$6fflt7)7 4JVJ>.&mi&t&tfV*?&* 

f-uy^u—h^ JZ^vy-a, /3-h'X (2 -?on 
7x/^fy) x^y-4,4' -^/W^i^-K X^ 
l^y-2,6 -^-7^U-hJJtfiQ&»feaamfciJwSr<i:«) 
-Hl«aBe*ffi^^flllRlR4i-fc-r*<03WSi4 U\ 
[0007] £tz. *3ffiim&t&tf i Jx.A J rMim 

* L$r v ^gfflrtT , ffia^° u yv y Y LX i> X v * 
musxmniim t fzit^mmmm^mn^tix utt 
[0008] *ftwe>y 4 ^Att, ^< fc 1 2«ja± 
fcti-e^Hfcseas swjtfc^jss** awe. fiuo 

* » AgcO$gfiit*f LT 0 . 0 2-1. 

*»^wsrv-»fc. ami mmtk ttx comfm^+tt t & 

i^SMJ, 0. 0 5 — 1. 011%, L< 
(40. 2-0. 81IX?»S.M?ft4fiWS 
M45-80 nmWHtfc^ii:^ t<. i 0 
iffAL<<41 0 — 6 0nm, § 4 L < (42 0— 4 

fc , i&ttffifcffM £ *xft S^Oa £ 3 < £ o -f 3ft 
f^x^- isyms&iz* < 3: 0 ffi^ jWKTT* 30 
iff 4 1 < =Srv^. *^0flc7)m9j^fflM§A S4 , S 

@jt (m^cow&/mm #1 . o-i . 30s-?, # 

[0009] ^Sftft^Sffift^FtfJWBIiWpfcRRSS 

^'j*a< t4*$t«ff . t mgmnmm? . 

mz V \f.—)V'<.y J e.yWtifi-&$. L ^ . S^b'^/t^ y-tf 

-tftiO^M?. ^T't^'t'x/^y^y^i^^ 40 
<7)5 l%JSLh. b<(46 §6(:ML< 
i47 5%m±fOic03&W4 U\ flKOjft^i: LTJ4. # 
fcRB^SftSrVVfl 5 . M£tfx^b*x;i^y-fc»>\ ^x 
^-/I^. y-bf y Hf^fif L & v ^4h&* &*f ft ft . 4 ^ 

J4H&^Wt^£ft£:*;l^V;tf >J yn^y ( c H 
3 SiOs/z ) ^5I#ttl>t«*U\ ^ 
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ft 0 i^oe^taHRflffflLTfflV^T^iC^ 
[0010] JJBTSft^fcBrJSta^rU § fetAM^D 
«JlJ*^t (jum) fc, iKB^OTif^KESd (jum) t 
^MfS t/d&O. 5 — 2 0<OW5SBb~t2>Z.k.&!&g 
Xfoh. S?4L<{40 . 7 5-1 OOlEHT'fcD. i D 

o ttWBfli t . at* # v % t mmiz a & o s fz 

*bC/Ntf^Mt%&cDX'18-£L<%\\ 
[0011] 4/£AJi*Hfc:JBJRS*t*55B*OKSJ±, 
x^- ^ y ym&co®. jSl X 0 , ^ ft ^ < ffi < **o^--C 

i.fttOiOfIiiC3&^ 0. 7 5%OTtfcS^t, SJffi 
7J^SLT#fetift i: fc tfc, ftOtttS# , C*«i 
fcaW«B$*tfc. #4 t<(4, 0. 50%JilT. $^»t 
ffiKIl 0. 3 0%JSl"rC*&*^fc, J^ftTW 
3e^*fcto(cSI4 tV^ TfflH*^cO]t$^0 . 0 3 
5/xmS:Mxfti>0(7){I^\ 0. 7 5 % i 0 t» ^< 
ft k , T%S^j^x^- j/>^*t*S <5r l 9, Sai^^t 
^ix^v^>DT'^:< , ^>y Kf0flJSfgfci:ftffi7J{fiT 

[0012] Ammmcorngggifflmt. 5 0 ojjfi/m 

m 2 ELhTi>hZ.b&#&L<* S^«T4L<«4. 7 
0 077{I/mm2 J2LL"C*«#£te» l^f -7J: L/i 

[0013]§6fc, AJB^ffl<o^Klt7vy|S^fb*& 
ft. i^iEH^M^ftt. +^^TWAtt^#^ti=Sr 

[0014] § Ajffiiif«offl*seB*«is!-r4 1 
fcifc. ±ie«seaiSS*BB*aj£s-fr«fcftfc:, as 

tcBWW-BJi (BMht-ft) (c«, HfiWC^iSttSf 

■f-ft 3^ u -7 >t> ft swf^Ai^fflt t -ca 

t/\ *SSfc LTAS^fflt3ta l 9^t^<^ft7t 
46, BJBSr «JS-T ft * U v(4T# ft PS 0 ^ U - yXfo ft 

[0015] -tcotzbblz^ Bm%Wtftt&*°V vtft 

ffF * f^'T- # ft Rg o i fc tmz t ^ . i ti t> <7) 

U- 7 ^ h (PET) CDW&li , XXf-^^RJEEBf 



(4 ) 

5 

& xx/. Eumr&Rr&mzixh y yit^m:t'xh 
s^c, mm^&&mm.t lx. m\*a>ti&&Mt 
■&m (mmry^y^m. i-?y it-em, ¥)v? 

[0016] xx^3SftEJSS0)&»fl:£%£M£ 

[0 0 1 7] §£>fc, *fMB^>7-f;^l4**S*ift* 10 
y 1 . 0 M^JSTTft 1 

*ftt*»Sfctf>fc#4U>. §6tJfiL<liO. 81 

ft*** L<#P$ll£ti&<59*CM4 

[0018] ^<9?tftfc. 4 ;l<A<7)4--%-< k ^ 

0. 4fi*%OTT'fc^^i;^a4 BScO^t^t 
7 -J /PA^#:J¥^(;^trS B mV&t-ii 1 6 0 %&±X'fo £ 

[0019] #*^"'J :?vM£±f2<^3Sffl^.S>£ft<7) 

fz . itftS^' 0 . 5 'J -y h tt 

— 0 . 8 1 4 T« ft h ^WfiWhXfo h . 
[0020] 4?t. !ifjxxf;^yxfi/yfi/7 

vjsv^—iMMma =t vxf u > ^ 'j ^ —ivwv 1 ?) 30 

3 ^<hfcl 1-10 ^%itfi-£j& 

[002 1] #«HJiT(±, IfeGLfcBJKaMMI 
fcttRHWfcCJffciwrt, a/b/c«3JI«bScw» 

i±0. 03 — 3//m. J;Wit<(l 0. 25-2. 40 

o ju mtf5*#fcj£ffWAtt# ± o -mfa±.-tz>coxn£ 

[0 0 2 2] Cftil AS, BJffcRa&OjKUvfctt 

1. 0jum s #?4 L<Jx0 . 1—0. ^flii 
0. 0 5-3. 0fi*%. *?4L<fs0 . 1-2. Ofi 

Wti^^th Ztmi£L^\ 50 
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[0023] ttz, cm$:mf$.-t&#v^'r>vcDwm. 

ltffiSifx5 x 1 0 8 £2 ■ cm*}§. *F4L<ti3x 1 0 
8 Q • c m*iS. § £> IZ18- 4 KlilxlO 8 Q ■ cm 

£ mis iz , if «epjd^ txi tt#rtui l . isn 

i: LT MUM JS £ A ft h Z. t ***Ttt t & 0 . ^Stt^' ft 

[0024] ^Ux^^i^jBllttffilpt^ttHf:^* 
3tftt(±. ^'Jx7f/H0 6 gJ>/t^:M2^7 
U ±SR^M-fL-^fij . lEIWE^ttts i W v ^>lb-^ 

[ 0 0 2 5 ] M+ ( A/2 ) -P S 0. 5 

^Uxx^;i-oSiS©PtT-«SfLl>. r;^U± 

*})V-#>WBl. AnyWtftfc-tWf^-h, xf? 
-1, xf-l^y^U x?7— h^i:'«7/l37- f-^ii'co 

•Tl>fcft^*f4 tv\ 

[0026] ±fc, y >{£-&mt txi±. y vis. sy 

yK. fci:y ; '-eix^coxx^^^S{fixfc4'^< t i> 
/^f;l*X7i-K -/^f;m7i-l, 1W 

is. ffiy^ffiby^/^i^M^ft^ 

[0027] S ^ 

^^/kAco^^KOtt^Wt^cSOT. K*ft±. x? 

x h wyizn Lxw>mmT$>& . 

[0028] ^mmm^ 70 0 0S*»fc 

«9fclisT*8gO. 1-0. 3/xm W/jNSfi^fcT 
0 . 5 - 0 . 8 Xim O^gSf^ffffltl. i k # 

[0029] *?6bj 7 ^ )VM±±%emmw*zjmwii-& 

tft/t 7 >f ;l-AT"fc h „ —m$> h \ ^fxilffi[H| 7 i 

[0030] *fMgtfcv^li, ^fftli&tcioTWJi 
7 j fVA.b-thZb-hmt.L^* Ayy4yfoh\A±* 

y =7 a yx"<n a— f - -f yy&*m \ ^ 1 1 "Tifir * 
( wfc saMtFr«3cjett ) £ Sift & fcft izi±^m mm 

[003 1 ] 4/t. *5|BH<?D7 ;PA{i, 7 -r^AtfOJ? 
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aiita-c* 4 m^j«tt*» i o -Ji jyff t * 4 o-cm 
[0032] *wmy a ivut&mmmmmmm 

fO^-yHytl/ty'3y, NHK^WtyaV 10 

[0033] iXC#3|iDJ:7 * ArJ*0>8t U>W!tfiFifcfc: 

[0 0 34] 4~?\ iKi;x^7 i /H£K ; F*-fr* J frLi64 

ox 5 l> -0?gT'^-iS[-^ t*6 . £ oxf U 3 — ;P 

v\ 4fc, Sfwxfl/^ijn-z^x^'J-^H 
0 — 2 0 0XX #^1 8 0 — 2 0 0°C<7)aajKT-3 0#— 

SBtP^ «pfcl~3B#p^^jia-rs^r&i±^eBoS!)S 20 

* i 0 — JWW) 4 fctt t^fSftT* 4 . 

[00 3 5] ajfc*yxxf7WCST£*#tf Ufriffl 
O^Tffii: LTs fif Jxf 1/ y 7' 'J 3 L 

[0036] tt-ff&mm&wmth-ti&t txu. ± 

[0037] 4 , *° iJiXf/l/W 'J d'vMiJ 
fcffl^flftK 0 . 5 ajK^df U xxf/K l/7b * MET 

* 1 8 ox:jaT<oiBirciHilBS*(l:S-&fcas 1 9 0- 

2 5 0°CT- 1 T o r r gJKoMET, 10 — 3 0 B^TO 

fflfi^u mmmo. 7-0. 8tg«^ 7 h^i 

4. -^W h£S*#H5W', 19 0-2 5 0'C 

TIMET, 10-30 H^iJnMlfcfT d .liifcri it 40 

[oo38]K lt, m-?*m^*-^*-r4^p h 
(am) itmm^&xmtLxir&co-jjm&^m 

[0039] jtf'J xxf;l/A , b ^-i^o^iSW^fflff 
SfiWfcffilfcU X U b^O^M 5&^>— hmzffl ft 
L, ^-^Xf^y^'n -/kfCfcfflHflHi- t *t * JEW 50 
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^A'ASffrt. -f=3r;b^ 2 4^{i3^<7)ffaiL1S, 

JRTfllUHItJiA, B^»IL, P^A^2I (A/ 
B) 4fc|±3Ji (A/B/A) <73v— bSrfftfJU =3f-v 

<9*£\ JK'JXX^A^U-eaflftt. X^tM -y? 

[0040] 45t. A/B/Cnm&Lk.'t&^&te. 
UxXr-zkA, B s C£ 3&05#ajftt39W&U 3«t0 

KTRi, ±IEI3I«. □£*»6*IIta'-b£i<PtHU 3^ 
Xt- 4 > ^n— /PT^ai LT*ffiff 7 A )V£,iW& . i 
<0*^-, CB^-TXf-^ >-^'n-;l^fc^M-r4 i a t 

[0041] mzzco^mwy a jv^zmwwl. ~ 

mm% 3. o — 6 . 5 flrcffSr a tv\ fc^* 
^isiEffffirtMi i . o - 1 . i mtmsrcht. 

tiiW^.^V^\ MfS-5-cOlSa&5 0~ 1 6 0°Ck 
Ls 2gaim(i^J; 1 9ft<i-4;t^%0j7^;P 

^(i5,000 — 5O,QQ0%/mmCD&Wtftm.X$>&<, SB5ri*I 
iOgff^S tUtixf^^fflt^ ISIS* 1 — jRWT* 

0 , ^#^{ i 3 . 0 — 7 . 0 IS^tEH^'ji m Xfo 4 . 
ffi#SH{±l,000 — 20,000%/miru ^i±8 0—180 

■th. ^m^m^m&mn 50— 2 4o°c. 

1 7 0— 2 1 o°c. B#^i4o . 5—6 Q^cnmmmjm 

[0042] 

[0043] ( 1 ) gf^f^g 
7^;WASrJp§^r[Sit.l 1 0 0 0*y/Xfn-A-8 0 

mmm (m^h'b*s?ijem- 1 2 0 oex^-) 
Srfflv^T. 1000—2 ojjismm^mxmpfi^x. 

[0044] D = 2D i/N 
[004 5] ( 2 ) S^OMl 
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[0046] ( 3 ) 

2iJC>f (SIMS) fcflftvr, 

3 0 0 0 nmtOKEIO^-f^ActiOS^rtto 

7c*oauKj:b (m + /c + ) i'&f-m&kL. maps* 

©30oonmi trJP§;Sriftj<9#*f fcfl* 3 . ^ST" 10 

■> -5 k sr^ fcifrpauea* * fcjgfct- 1 

[0047]® iilS^S 
2&W :*y»JfcSHff$SS (SIMS) 

ATOM I KA am A-DIDA3000 20 

i<M^>m : o 2 + 

lStf sJ->HlfflE«EE : 1 2KV 
liX-f *>-m^ : 2 0 OnA 
yX9—v¥M : 4 0 OjumD 
^WflWfi: y-b3 0% 

: 5 . 0X1 0" 9 Torr 
E-GUN : 0 . 5KV-3 . OA 

3r*J, ^JBA>i?>ai$3 00 0 nmCD|EHtfii,#<^ 

WfiTBWii^PS^ift^li sims TldSt®* 1 30 

S.*bhc\k fcTS*. 
[0048] ( 4 ) #liBSSjB«C, a§ 
4 ^m^stO^ ^-;l/KxS 7 y g ym^^7cffl§ 40 
JPf/rilB (XiJ^XftlERA-8 0 0 0 FE ) £ 
fflvvr, 7 ^AftHcDTffiffl^ft^?: 0 k Lfzk £co 

(4 5 0 0 0 — 3 0 0 0 OfgORg^aiiRU HJ5££ 10 0 
aiFfcOl^Tff^V^, 0. 0 0 5//mIil±C0a$^*-r 

■&tJ:oTii, E^FSKjlBlMt (Digital Instruments 
ttM Nanoscope II) Sffl^T, 5 ju m 0^T«Dffiif 
SiSJSO. 6 9HzT-^SE^5£k£i-oTf#£>;h.&« 50 
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[0049] ( 5 ) SIIM-^ffir&] (JB3r*) . fOT^> 
■^HJ^ADift (58 9nm) £3EiKk LT , T-y^Jffi 

1 . N2 , mhLfzn. (Nl -N2 ) «MStfi# 
0 . 0 7 JUT. N3 / [ ( Nl +N2 ) /2 ] ^ 

0. 9 5&TX%&Zt$:UkmmmtTn&„ £ 

tz, u-^-mmmmif£m^xmmmm\MLxi>& 

Jobin-YvonaS^Ramanor U- 1 0 0 0 

U Mitt'PETO^T'a. 16 1 5cm" 1 
>-S^#mKI6) k 1 7 3 0 c m-i {f)]Vi£—)Vm<nW 

mmm) n^yv&mitoMftmm: (yy/xxm 

t\ Z\Z\XYY : Is-if-CDmftJjftZYlZLXYlZtt 

XfcUX £*f LTT4t&5 ^>-3K«taj ) JiWfEto k 
ftl&t& i k fcjfWCS S . ^<J voz.fiIdifi]14«7V 
yii®^ 1 £> # 9 ^< - 9 * *^^T&I » iffifrfflfsa 

iuv-K— )vm<Dwmwmxhh 1 7 3 0 c m-^co 
¥mm& i.^xmrnco^RMy^ym^mmk Ltz, 

[ 0 0 5 0 ] ffiM 

(7 -f^Ajps^rifijko^JS) (i6 0 
[00 5 1 ] fttffliB 

PM : RCA31034/Photon Counting System (Hamamatsu CI 
230) (supply 1600V) 

SLIT lOOOjum 
LASER lOOmW 
GATE TIME l.Osec 
SCAN SPEED 12cm" 1 /mi n 

SAMPLING INTERVAL 0.2cm -i 
REPEAT TIME 6 

( 6 ) m%mm. i v ] (*fflidi/g) 

??sp/C= +K [t?] 2 • C 

7?s P = mmmm./mwm.) -1, ciiaai 

lOOmlfc^O 7fi (g/lOOml, 
MfStil. 2). K«i^^>XSf* ( 0 . 343tf 



(7) 

1 1 

[0 0 5 2] (7) 

?§)t¥U ?&#;?ovh (tf^85 0 0 Variant) £ 

[0053] ( s ) mmitsm 

u i^t/p 5 ^ ffl«^'xsHMT 2 8 0 °cxmm 
%m t , n^«mj±^^a 1 t-^ms. * omth . - 

0 t & omsit 2 & i t/ifftf 3 ^j^fBfc =t t^mffia 

[00 54] p=VXS/ ( I XD) 
P : jgMJtffitiL ( Q ■ cm) 
V : EP MME: ( V ) 

S : WM?MW (cm 2 ) 20 

1 : mmmfi < a > 

D : mffiRUSEiSI (cm) 
(9) ff«EPS[I^^Xbtt 

«flii:[HHE#SI#ISIC6 kV<Z>itffiWEE£fflillU 

=3r-vXh (m/mi n) SB»U 

[00 5 5] 50 m/m i nJSLL II 
4 0-4 9m/min 2M 30 

3 0-3 9m/m i n 3& 
3 Om/m i n^ii 41 

do) ^fymfgit 

2 5°C, 6 5%RH(;tISU, *i\ 

ib-tfrft 7 -f (5x5cm, TW&coy j /UMi^^M 
MSicmM»< ) £tsrafc±fc»*H3fee\ 
0. 2 kg/cm 2 <7)#fiS:SnxT»^PJMSS:3 8 3 
mmHgtSJ^i, 3 8 3mmHgfcSttft, SKlW 

S?02mmHg (381 mmH gM37 9m 

mHg) sEflrr*J5f5ii«a&«seL, #-efSLftffi££ 

[0 0 5 6] (1 1) 7-f;^iiK'3fi 

H3 0 0mmC07 f/UA£. sgtK 93&g2 0 0 m/m 
int. Sfeft— SflWC** ?X0 . fiS6000m«n 

•9IS3KU Lh&2%mXk, afctilmmJiLhoSBiB 
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{iSHffl-ni^lmmjfeSlofccotiA, Lib. 4fcl±*BiB 
i?uEf*£<Stf>6;h.$r^t>£>£tti: Lft„ 

[0057] (12) mwm ( C/N ) 

( N i 2 011%) <7)WmMiBli&itfc (J*» : 2 0 
Onm) . J*vvt\ S»««ilf(C^-^yfiaiK, 
HtvS' y ? 3- hS^^^ST- JBjKS*fe«, 8 m 
miWJyM,, ^>^-=3f£ffr£Lft. &Vvf\ i 
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